This paper is concerned with a stochastic predator-prey system with Beddington-DeAngelis functional response and time delay. Firstly, we show that this system has a unique positive solution as this is essential in any population dynamics model. Secondly, the validity of the stochastic system is guaranteed by stochastic ultimate boundedness of the analyzed solution. Finally, by constructing suitable Lyapunov functions, the asymptotic moment estimation of the solution was given. These properties of the solution can provide theoretical support for biological resource management.
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where ( ) x t and ( ) y t represent the size of the prey and predator populations at time t, respectively. The parameter 1 a denotes the intrinsic growth rate of the prey population and 2 a denotes the death date of the predator population. The parameter 1 b and 2 b are the density-dependent coefficients of the prey and predator populations, respectively. The parameter 1 c and 2 c represent the capturing rate of the predator and the rate of conversion of nutrients into the reproduction for the predator, respectively. However, the model is deterministic, and does not incorporate the effect of environmental noise, which is always present. In the real world, population models are always affected by the environmental noise, which is an important component in an ecosystem [9] [10] . Thus, it is interesting to study how the environmental noise affects the population models. To fit the reality better, many authors have introduced white noise into the population dynamics to reveal the effects of the white noise [11] [12] . Inspired by the above facts, in this paper, we assume that fluctuations in the environment mainly affect the intrinsic growth rate 1 a and the death rate 2 a , that is ( ) ( ) c y x t
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On the other hand, more realistic and interesting models of population interactions should take the effects of time delay into account [13] [14] [15] [16] . In general, delay differential equations can exhibit much more complicated dynamics than differential equations without delay. Liu [17] has investigated global asymptotic stability of the positive equilibrium about stochastic predator-prey system with Beddingtons-DeAngelis and time delay. However, so far as we know a very little amount of work has been done with the stochastic predator-prey system with Beddingtons-DeAngelis and time delay. Therefore it is interesting and important to study the following stochastic delayed predator-prey model with Beddington-DeAngelis functional response. 
and φ is any norm in 2 R + . As usual, we use the notation
The rest of the paper is organized as follows. In Section 2, we show that system (1.3) has a global positive solution. In Section 3, stochastic ultimate boundedness is studied. In Section 4, we investigate the asymptotic moment estimation. In Section 5, we present numerical simulations to illustrate our mathematical findings. We close the paper with conclusions and discussions in Section 6. 
Global Positive Solutions
In order for a stochastic differential equation to have a global solution for any given initial condition, it is generally necessary to data the coefficients of the equation are generally required to satisfy the liner growth condition and local Lipschitz condition (see e.g. [18] ). However, the coefficients of (1. Proof. Consider the following system ( ) 
. It is clear that the coefficient of system (2.1) satisfy local Lipschitz condition, then there is an unique local solu-
of system (2.1). Therefore, by Itô's formula, it is easy to find that Next, give the existence of the positive solution.
Theorem 2.1. For any given initial value
3) on 0 t ≥ , and the solution will remain in 2 R + with probability 1.
Proof. Since, Lemma 2.1 shows that there is a positive local solution
of system (1.3), then to show this solution is global, we only need to show that , . . 
where throughout this paper, we set inf Φ = ∞ (as usual Φ denotes the empty set). Clearly, u
For if this statement is false, then there are a pair of con-
The non-negativity of
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can be seen from
Using Itô's formula, we get 
To sum up, we can get
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Integrating both sides of the above inequality from 0 to m T τ ∧ and then taking the expectations leads to 
It then follows from (2.2) and (2.5) that ( ) 
Stochastic Ultimate Boundedness
is a solution of the system (1.3) , there exists positive constants . 
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Asymptotic Moment Estimation
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where M is a positive number, if we take { } 
We get Equation (4.1), which is the desired assertion.
Numerical Simulations
Utilize the Milstein method (see e.g., [19] ) to verify the theoretical results.
Considering the following discretization equations: 
Conclusion
The research of predator-prey system has certainly theory and application value.
In this paper, we study a stochastic delayed predator-prey system with Beddington-DeAngelis functional response and discuss some properties of the system solution, which include existence and uniqueness of the global positive solution, stochastic ultimate boundedness of the solution, and asymptotic moment estimate. These properties provide a theoretical basis for the management of population dynamic system. Based on this work, we can also study population dynamics system with time delay and other types of functional responses. 
